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Abstraet

heLmst-Cost CVP Yield Incrmse
PIan Uieldlncrease Plan) is a

report to Congress describing
possible actions to increase the yield
of the Central Valley Project (CVP).
The CVP is the largest water storage
and delivery system in Califomia.

Title 34 of Public Law L02-575-
"The Central Valley Project
Improvement Act" (CVPIA)-
dedicates 800,000 acre-feet (af)
annually of CVP yield for
restoration of fish and wildlife
habitats lost as a result of
conshuctiorL operation, or
maintenance of the CVP. This yield
was previously available to CVP
contractors, and these contractors
may be adversely affected by its
reailocation. The CVPIA also
required preparation of. a Least-Cost
CVP Yield Increase PIan with the
purpose of increasing the yield of
the CVP by the amor:nt dedicated to
fish and wildlife purposes. The
Least-Cost CVP Yield lncrmse PIan
serves to address and help minimize
adverse effects, if. arry, upon CVP
contractors, and to assist the State of
California in meeting its future
water needs.

A Programmatic Environmental
Impact Statement (PEIS) is being
prepared to analyze possible
adverse effects and other impacts
and benefits of the CVPIA. If the
PEIS identifies adverse impacts on
CVP contractors, and if Congress
determines that these impacts
require mitigation, the yield increase
options incorporated in the Least-
Cost CVP Yield lncrease Plan can be
considered for implementation.

Implementation of the Yield Increase
Plan would also narrow the gap
between statewide future water
demands and fufure water supplies
as projectedby the State Department
of Water Resources.

The Least-Cost CVP Yield lncrease
Planwas developed with
consideration of all reasonable
options, including supply increase
and demand reduction. Lr addition,
the perspectives and viewpoints of
various individuals and agencies
affected by CVPIA were
incorporated into the planning

Process.

Over one hundred yield increase
options were identified within the
general categories of land fallowing,
conservation, modified operations,
conjunctive use, water reuse, surface
storage and conveyance, and other
supply options. These options were
characterized with regard to their
arurual cost, yield, environmental
effects, social effects, time required
for implementatiory and associated
institutional issues.

Options that did nothave known
unacceptable environmental or
social impacts, and could be
implemented in the required time
frame (CVPIA requires thatthe plan
be implementable by 2007) have
been incorporated into the kast-Cost
CVP Yieldlncrease PIan. They
include purchase of water supplies
from locally owned projects,
purchase of water available from
land fallowing, conjunctive use of
surface water and groundwater,
agriculfural and urban conservatiory
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urban wastewater reuse/ and one
surface storage facility.

Figure A-l summarizes the range of
present costs and yield of these
option categories.

As shown in Figure A-1, purchase of
supplies from locally owned projects
can provide up to 180,000 af of yield
at relatively low present cost.

Conjunctive use of surface water
and groundwater, particularly
options involving active recharge of
groundwater, can provide over
900,000 af of potential yield, also at
relatively low present cost.
Conjunctive use options would only
be implemented after Groundwater
Management Plans addressing
interaction of surface water and
gtoundwater and water rights issues
are in place and environmental
effects of stream diversions can be
evaluated.

Land fallowing can provide as much
as 1.2 million af of yield in the same
cost range as conjunctive use
options. Land fallowing was
analyzed in four increments of about
300,000 af each. Water from land
fallowing would be purchased from
users of non-CVP surface water
supplies. Land fallowing has the
potential, however, to cause
divisiveness, and adverse economic
impacts and concems in local
communities. These impacts can be
mitigated through temporary,
rotational, and dispersed land
fallowing practices, or by implemen-
ting only a portion of the total land
fallowing yield identified. It should
be implemented through local
partrerships including government,
agencies, interest gtoups, and the
general public.

Urban wastewater reuse and
agricultural and urban conservation
options can provide over 600,000 af
of yield but at higher cost. These
options increase the efficiency of use
of existing water supplies.

Surface storage and conveYance
facilities, other than enlargement of
Farmington Dam, are not included
in the Yield brcrease Plan primarily
because of the time required for
implementation and cost consid-
eratiors. In addition, substantial
concem regarding the environ-
mental effects of these options exist.
If others could accelerate
implementation of surface storage
facilities, they may be able to meet
the timeframe criterion.

Recent developments indicate
increased near-term competition for
water in California, both for
currently developed suPPlies and
for future supply increases. Options
available for inclusion in the plan
have a cumulative yield of
approximately 3 million af in order
to iccount for the possible effects of
this increased competition. These
effects include increased costs for
water purchases and loss of options
to other developers or purchasers.

The summary array (Figure A-1)
shows the present cost for available
options.'The marginal cost for
implementing the first 800,000 af of
yield increase is about $170 Per af
under present market conditions.
The summary arraq also shows that,
as competition increases and options
are developed by others, the
marginal cost for implementing the
Yield Increase Plan with options that
involve purchase of water could
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reach $550 to $700 per af. As
competition increases, options not
requiring purchase of water, such as
conjunctive use, become relatively
more attractive.

At some future date, Congtess may
authorize implementation of the
Yield Incfease Plan. At that time, it
will be necessary to determine the
cunent condition of the Califomia
water market and its impact on costs
for purchasing water. It will also be
necessary to determine which
options have been acquired or
developed by other water suppliers
since this report was prepared. A
refined set of options that serve to
mitigate any adverse impacts as
identified in the PEIS, and that are
available at the time of authoriza-
tiory would be determined.

Options involving water pwchase
should be coordinated with
acquisition of CVPIA supplemental
water and other federal programs
that could result in the fallowing or
retirement of farmland. Options
that canbe implemented with
multiple purposes are more cost-
effective than those implemented for
environmental or yield increase
purposes alone.

The CVPIA requires that
recommendations on appropriate
cost-sharing arrangements be
included in the Least-Cost CVP Yield
Increase Plan. Cost-sharing can
include both the financing of the
implementation of an option and
annual cost. Possible participants in
cost-sharing arrangements include
federal, state, and local govern-
ments, and interest groups that
realize a benefit from implemen-
tation of a particular option. Yield
increase options implemented with

multiple pulposes can encourage
cooperation and ParticiPation in
innovative cost sharing
arrangements.

Implementation of the Yield Increase
Plan (the refined set of options) will
require additional analyses, feasibil-
ity investigations, environmental
documentation and Permittin$,
possibly design and construction,
and development of sPecific cost-
sharing arrangements.

A-4



Contents

Abshact A-1

Section I Introduction and Perspective

Section II Development of the Least{ost CVP Yield Increase Plan ........[-1
CVPIA Overwiew ..................:.. ....................II-L
Plan Development Process ........................II-3

Identification of Yield Increase Options ..........II-4
Screening of Options.. ....................II4
Detailed Characterization of Options............. .......................II-4
Final Screenin9................... ............. II-5
Least-Cost CVP Yield Increase Plan ........... .....II-6

Section III Detailed Characterization of Yield Increase Options ............III-1
Land Fa11owing............... ........III4

Environmental Considerations.............. ...........[I-8
Social Considerations............... ...III-10
Institutional Issues........ ..."............ru-13

Conservation .................. .......m-14
Agricultural Conserwation ............... ..............[I-14
Urban Conserwation.............. ......III-18

Modifications to CVP/SWP Operations........:............. .....................[I-21
Supplies from Local Water Projects .......III-24

Wet Weather Spill Management ....................[I-24
Operational Spill Management.......... .............[I-24

Coniunctive Use.............. ......[I-27
Water Reuse.......... .................III-32

Agricultural Drainage Reclamation ...............[I-32
Urban Wastewater Reuse ..........[I-34

Surface Storage and Conveyance............ .....................[I-38
Other Supply Options .........[I-48

Weather Modification.................. ....................[I-48
Snowpack Management .................. ...............m-50
Desalination ...........m-50
Water Importation ..III-52

Section IV The Least-Cost CVP Yield Increase P1an............ ..IV-1
Summary of Characterized Options ................:.'i.......... IV-1
Final Screening .. IV-1

What's Included in the Yield Increase Plan............ ............ IV-2
What's Not Included in the Yield Increase Plan............ .... IV-5

Transport Costs and Constraints. ............. [V-5
Transport Costs........... .................. IV-5
Potential Transport Constraints ...................... IV-7

The Least-Cost CVP Yield Increase Plan........ .............. IV-8
Implementation Considerations ......
Cost Sharin9.................. ....... ry-13

I-1



Section I

T hir report is intended as a guide
I for use by members of Congress

and their constituents in considering
possible actioru to increase the yield
of the Central Valley Project (CVP).
The CVP is the largest water storage
and delivery system in Califomia.

The Bureau of Reclamation (Reclam-
ation) and the Fish and Wildlife
Service (Service) have prepared this
report at the direction of the Sec-
retary of the Interior under authority
of Title 34 of Public Law 102-575.

Among its other provisions, Title
34-"The Cenhal Valley Project
Improvement Act" (CVPIA)-
dedicates 800,000 acre-feet (a0 of
CVP yield annually for restoration
of fish and wildlife habitats lost as a
result of corstruction, operation, or
maintenance of the CVP.

This yield was previously available,
depending on water conditions in
particular ye.us, to CVP conhactors,
and these contractors maY be
adversely affected by its realloca-
tion. A Programmatic Environmen-
tal Impact Statement (PEIS) is being
prepared to analyze these effects
and other impacts and benefits of
the CVPIA.

The CVPIA also required
preparation of aLeast-Cost CVP Yield
Increase PIan (Yield hcrease PIan)
with the purpose of increasing the
yield of the CVP bY the amount
dedicated to fish and wildlife
purposes. This Plan serves to: 1)
minimize adverse effects, if anY, to

existing CVP
water contractors
resulting from
dedication of
water to fish and
wildlife, and 2) to
assist the State of
California in meeting its future
water needs.

If the PEIS identifies adverse
impacts on existing CVP water
contractors, and if Congtess deter-
mines that these impacts require
mitigatiory the yield increase
options incorporated in the kast-
Cost CVP Yield Increase Plan may be
considered for implementation.

Implementation of the Yield Increase
Plan would also serve to narrow the
projected gap between statewide
future water demands and future
water needs. The State DePartment
of Water Resources (DWR), in its
California Water Plan
Update (Bulletin 160-
93), has identified a
potential additional
water supply need in
2020 of.7 to9 million af

Introduction and Pe

The Central Valley Proiect Improve'
ment Act &dicates 800,000 acrefeet of

CVP yield annually tor fish, wildlife,
and habitat restoration Puryoses

under drought conditions and 3.7 to
5.7 million af under average
conditions. DWR believes '.-

additional surface storage and con-
veyance facilities may be needed in
the future to offset these shortages.

Some other agencies and organiza-
tions believe that future water needs
could be met with existing supplies.
As envisioned by Pacific Institute in
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Figure l-I
Calitornia Surface Water Features
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"Califomia Water 2020: A
Sustainable Vision," this balance
would require implementation of
increased urban conservatiorL mod-
ified cropping pattems, and add-
itional water reclamation activities.
Under drought conditions, however,
water supply shortages could still
occur.

A key factor in addressing
California's future water needs is
successful resolution of water

reliability and environmental
concerns in the Sacramento-San

Joaquin River Delta. The on-going
CAL-FED activities are addressing
these issues.

Both the PEIS and the Yield Increase
Planwere tobe submitted to
Congress in October L995; prepara-
Uon-of the PEIS is currently ongoing'

The Yield Increase Plan Presents
findings, not recommendations' Its

implementation bY the federal
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government would require authoriza-
tion of and appropriations for subse-
quent analysis and feasibility studies,
environmental documentation,
permitting, design, and construction.
Options in the Yield Increase Plan are
implementable by October 2007, as
required in the CVPIA.
The options included in the Yield
Increase Plan are potentially available
as of the date of this report. How-
ever, as time passes they m4y be lost
to other regional water managers and
developers or otherwise become
unavailable.

As a result, the specific components
of the Yield Increase Plan likely will
change over time and depend on the
timing of any decision by Congress to
replace the dedicated water, and the
amount of yield Congress determines
should be replaced, if any. Costs for
implementing the Yield Increase Plan
will also increase as competition for
water supply in the California water
market increases.

Other initiatives to increase water
supplies in the Central Valley are
being sponsored by the State of
Califomia, water districts, municipal-
ities, private water developers, and
through federal government pro'
grams. Activities authorized as part
of the CVPIA to acquire water for fish
and wildlife to supplement the
amount dedicated are also under-
way. Partnerships with these
activities could result in reduced
implementation cost and could
provide increased environmental and
social benefits.

This Yield Increase Plan and the
investigations and supporting doc-
umentation that led to its
development were prepared as Part
of the Department of the Interior's
program to implement CVPIA.

Introduction and Perspective I-5
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Section II

Development of the Least-Cost
CVP Yield Increase Plan

CVPIA Oaentiew
tf" h" CVPIA represents the first
I major legislation affecting the

CVP since the ReclamationReform
Act of l9U. Tt makes significant
changes to the marulgement of the
CVP, and it creates a complex set of
new programs and requirements.

Section Vl!02of the CVPIA identifies
six purposes of the act 1) to protect,
restore, and enhance fish, wildlife,
and associated habitats in the Central
Valley and Trinity River basins of
California;2) to address impacts of
the CVP on fish, wildlife, and associ-
ated habitats;3) to improve the oper-
ational flexibility of the CVP;4) to
increase water-related benefits pro.
vided by the CVP to the State of
Califomia through expanded use of
voluntary water transfers and
improved water conservation;5) to
contribute to the State of California's
interim and long-term efforts to
protect the San Francisco
BaylSacramento-San |oaquin Delta
Estuary; and 6) to achieve a
reasonable balance among competing
demands for use of CVP water,
including the requirements of fish
and wildlife, agricultural, municipal,
and industrial and power contractors.

Key provisions of the CVPIA related
to achieving these purposes include:

* Development and
implementation of
a program to
double anadrom-
ous fish popula-
tions in Central
Valley rivers and
streams by the year 2002, on a
sustainable basis, from their L967-
1991 levels [Section 3406 (bxl)]

Dedication artd management of
800,000 af of CVP watef annually
(600,000 af in dry years) for fistu
wildlife, and habitat restoration
[Sections 3406 (b)(2) and
3406 (dx2)l

Development and implementation
of a program to acquire a water
supply to supplement the quan-
tity of water dedicated tofish and
wildlife purposes lSection 3406
(bx3)I
Preparation of a PEIS analyzing
the direct and indirect impacts
and benefib of implementing the
act [Section 3409]

Development of a least-cost plan
for increasing the yield of the CVP
by the amount dedicated.to fish
and wildlife purposes to
minimize adverse impacts, if any,
upon existing CVP contractors
and to assist the State of
Califoriria in meeting its future
water needs [Section 3408(j)]

Developmentof the kast4ost CVPYield tncrease Plan II-t
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This report specifically addresses
Section 3408(j). A least-cost plan is
broadly defined as a plan inwhich all
reasonable optioru, including supply
increase and demand reduction, are
assessed against an :uray of cost and
social and environmental impact con-
siderations. Key differences between
this method of least-cost planning
and earlier supply-focused methods
of water resource planning are that
demand-side management is grven
equal weight to the generation of new
supplies and social and envirorunen-
tal impacts are given full consid-
eration. In addition, the perspectives
and viewpoints of various indi-
viduals and agencies affected by
CVPIA are incorporated into the
plarrning process. The language of
the CVPIA makes clear that Congress
intended this integration to be
included in development of the l*nst-
Cost CVP Yield Increase PIan.

Plan Deaeloptnent
Process

The process followed in development
of the Yield Increase Plan is shown in
Figure II-1.

Figure ll-l
Development of Least-Cost CVP Yield lncrease PIan

Preparation of the Yield Increase Plan
was designed and conducted with
broad public involvement and has
included a series of public meetings,
presentations, newsletters, and other
armouncements, as well as public par-
ticipation in the review and
refinement of information in this
report.

The plan was prepared using five
steps. They are:

* Identifying all water supply
increase and demartd reduction
options potentially
capable of increasing
CVP yield

* ftreening options to
identify those to carry
forward

Aleastoost plan is broadly defined as
a plan in which all rssonable options,
including supply increa* and &mand

reduction, are assessed against an
arny of costandimpct

considenlions

Developing detailed characteriza-
tion of potential yield increase
options

Final screening of options to
identify those to include in the
Yield Increase Plan

Presenting tlrc Least-Cast CVP
Yield lncrease PIan

Least-cctCVP
Yield lncrea*

PIan

Detailed
Characbdation

ol Optlons

ldentilication
otYield

lncrease Optlons

. Cost estimate less than $2,500/af

. Yield estimate greater than 5,000 atlyl

. Did NOT involve wateruays
desunated as wild and scenic

. NOT dismissed in rccent
conparable studies

. Varitiable yield

. No laown unacceptable impact to
wildlite habltat ot endangercd species

. No substantbl negdive inp&t to local
6conomies

. hwlenent&te beforc 2007

. Cumulative yield approximately
3,000,000 aflyr

Development of the Least4ost CVP Yield lncrease PLan II-3



Iie costs shown in tfiis report
reprexnt the current annual cost tor
increasing CVP yield regardless of
whether the fedenl government

implenrentsthe physical option itselt u
purchases the water or water rightfrom

another entity

Separate technical appendices have
beenwritten to provide a more
detailed description of the methods
than were used to estimate costs,
yields, and impacts of the options that
were considered for inclusion in the
Yield Increase Plan. The technical
appendices are:

* Economic Models

* Modified Operations

* Demand Management

* Conjunctive Use

* Urban Wastewater Reuse

* Surface Storage and Conveyance

* Weather Modificatiory Snowpack
Management, Desalination and
Water Importation

* Basin Models for Yield Increase
Analysis

A Environmental Effects of Yield
Increase Options

* Socioeconomic Effects

Identifrcation of
Yield Increase Options

Potential yield increase options were
identified by reviewing available

published reports;
surveyingwater
resource agencies;
soliciting input from
water districts, private
developers, and the
public; and conducting
technical evaluation
and limited field

Screening of Options

Options were screened to identifY
those to carry forward for detailed
characterization based on whether
they meet the following criteria:

* Their yield was greater than
5,000 af /yr. Options that Produce
a smaller yield were considered
impractical for inclusion in the
Yield Increase Plan.

* Their annual cost was less than
$2,500/af. A large number of
options couldbe imPlemented for
less than $2,50A/ af. It was not
necessary to pursue more
expensive options that would
have a low probabilitY of being
implemented.

* They did not involve waterwaYs
designated as wild and scenic.
Existing law prohibits
development of these waterwaYs.

* They had not been dismissed
from further study in other recent
and comparable studies. OPtions
dismissed in other studies would
have environmental, economic, or
technical problems that make
them impractical or infeasible.

Detailed Characte fiz,ation

of Options

The remaining options then were
grouped into one of eight categories:

* Land fallowing

* Conservation

Modifications of CVP/SWP
operations

Supplies from local water projects

Conjunctive use

surveys. Initial estimates of yield,
cost, and environmental impacts were
made based on this available infor-
mation.

*

*

n-4 Development of the Least{ost CVP Yield lncrease PLan
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Water reuse

Surface storage and conveyance

Other supply options

Transfers, purchase of water, and
direct purchase of water rights are not
considered yield increase oPtions, but
rather methods that can be used to
convert an option that is imple-
mented by others to increase CVP
yield. For example, a water tightt
holder could fallow land and make
the water that would have been used
for irrigation available for transfer.
This water could be purchased to
increase the yield of the CVP. As
another example, a private entre-
prenetr or agency could develoP a
new storage or conjunctive use fac-
ility and sell water for CVP yield
increase.

The costs shown in this report
represent the current annual cost for
increasing CVP yield regardless of
whether the federal government
implements the physical option itself
or purchases the water or water right
from another entity.

The options were also located based
on the agricultural region or
hydrologic basin of their source.
Yield increase optiors are not the
same from region to region and basin
to basin; an option that might be
promising in one region/basin might
not be technically feasible in another
based on site-specific considerations
such as geography, watershed
characteristics, and soil conditions.

Athibutes assessed as part of this
detailed characterization included the
following:

* Cosh Total capital cost amortized
over the anticipated life of the
project (assumed 8 percent inter-

est rate) plus annual exPenses,
divided by the estimated Yield.

* Yield: The amount of water made
available annually during
drought conditions.

* EnvironmentalConsiderations:
The adverse or beneficial impact
on the natural environment.

* Social Considerations: The
adverse or beneficial impact on
the local and regional economY.

* Timing: Time required for
implementation of an option.

* Institutional Issues: Potential
issues that could delay or prohibit
implementation of an option.

The detailed characterization of these
options is presented in Sectioa trI.

Final Screening

An appraisallevel final screening was
applied to the options using the
results of the detailed
characterization. Options that pass
this final screening will also be
subject to additional screening in

Development of the l.east4ost CVP Yield lncrease Plan II-5



subsequmt analyses and feasibility
studies. Options were included in the
-Yield Increase Plan based on the
following criteria:

* Verifiable yield: They provided
aarifable supply of water.
Options that have speculative or
unquantifiable yields and that
include unproven technologies
were not included.

Environmental Considerations:
They did not cause unacceptable
adverse impacts on critical habitat
or endangered species, or impacts
are uncertain and require further
study. Unacceptable adverse
impacts are those considered
unmitigable and contrary to the
pwposes of the CVPIA.

Social Considerations: They did
not produce substantial negative
impacts on local or regional econ-
omies.

Timing: They could be imple-
mented before October 2007. This
is a stipulation of the CVPIA.

Cumulative Yield: They have a
cumulative yield of approxi-
mately 3 million af. This cum-
ulative yield is necessary to
account for the possible effects of
competition for water supply.

Least-Cost CVP Yield
Increase Plan

Following this screening process the
remaining options were array.ed on
the basis of their cost and cumulative
yield. The Yield Increase Plan is the
lowest cost (including transportation
cost) set of options that meets the
yield increase needs and is available
at the time of implementation. Other
considerations addressed include

physical means of conveyance that
link options with potential need loca-
tions, issues related to water trans-
fers, integtation with CVP operations,
and possible cost-sharing arrange-
ments. The kast-Cost CVP Yield
Increase PIanis presented in
Section W.
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Yield Increase tions

Section III
Detailed Characterization of

! ollowing the initial screening,
I' over one hundred options
remained that are available-to
increase CVP yield. These options
were grouped into eight categories
for analysis and presentation. Where
appropriate, the categories were
further divided into subcategories.

* Land fallowing

* Conservation

- Agricultural conservation
- Urban conservation

Modifications to CVP/SWP
operations

Supplies from local water projects

Conjunctive use

- Active recharge
- Developable perennial yield

Water reuse

- Agricultural drainage
reclamation

- Urban wastewater reuse

Surface storage and conveyance

- Enlargement of existing storage
- New onstream or offstream

surface storage
- New or extended conveyance

Other supply options

- Weather modification
- Snowpack management
- Desalination
- Water importation

*

*

The options are located
geographically, based on
either an agricultural
region or a hydrologic
basin. Agricultural
regions are based upon
groupings of the State
Department of Water
Resources' (D!VR)
Detailed Analysis Units.
Figure III-1is a map
showing these agricul-
tural regions and hydro'
logic basins.

Information presented
within this section includes cost,
yield, socioeconomic, environmental,
institutional, and timing considera-
tions. Technical appendices have
been prepared that include these
analyses. The costs shown are capital
costs, amortized over the life of the
option assuming an 8 percent interest
rate plus annual expenses, divided by
the estimated yield. To the extent
that potential environmental impacts
could be identified, costs for mitiga-
tion were included in the cost esti-
mate. Other factors affecting cost,
such as mitigation for changes in
power generation, will most likely
have relative$ small effects. These
costs will be determined through
subsequent analysis and feasibility
studies. For those options that
involve purchase of water, the cost
information reflects current water

*

*

{.
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Figurclll-l
Central Valley Agricultural Regions and Hydrologic Basins llsed in the
Derrelopment of the Least0ost CVP Yield lncrease PIan
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supply and demand conditions and
may be affected if higher levels of
competition develop in the future.
In addition, yield-increase options
involving purchase of water
activities assume willingness to sell
under present market conditions at
the costs indicated. Effects of
competition on costs of water are
discussed in Section [V.

Waterbanking concepts and the
possible relationships between the
categories presented and effects
upon each other have not been
analyzed. Such concepts and effects
depend on site-specific
characteristics that would be
determined during further, more
detailed investigations if Congress
decides to authorize implementation
of the Yield Increase Plan.
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T and fallowing is the complete or
I-r partial reduction in irrigation of
cropland that would make
consumptively used portions of
applied.water available for CVP
yield-increase purposes. At present,
approximately 20 million af of water
is available for crop production in the
Central Valley. Sources of this water
include both groundwater and
surface water supplied from the CVR
other federal facilities, the SWP,local
water agencies, and private develop-
ments. Surface water supplies
account for approximately L2 million
af of the total available. The remain-
der is pumped from groundwater
sources. Only the consumptively
used portion of non{VP contracted
surface water supplies is considered
potentially available for CVP yield-

increase purposes.
This amount is approx-
imately 6 million af
under drought
conditions.

Fallowing options

The federal government would
implement the land fallowing option by

contracting with growers or water
punrcyorc to purchase a quantity of
water currently used for irrigation

implemented on lands not irrigated
with CVP-contracted water (lands
supplied by local or SIAIP water) and
subsequent trarsfer of the water to
the CVP would not increase overall
water supply in the state, but would
decrease overall demand. Fallowing
in this manner would increase vield
of the CVP.

Also, under drought conditions there
is approximately L.5 million af of
consumptively used CVP contracted
surface water supply. Demand
reduction could include fallowing of
land irrigated with this water supply.
lAlhile this does not increase CVP

water supply, it would reduce CVP
demand. CVP water contractors
believe that this demand reduction
from within the CVP is an inaP-
propriate way to minimize adverse
effects of dedicating water under the
CVPIA. They perceive the imPacts
associated with fallowing land from
within the CVP would be cumulative
to those adverse impacts currently
resulting from dedication of CVP
yield to other purposes. At some
future date, however, an individual
CVP farm operator maY choose to
fallow land and sell water. This
water may be available for purchase
along with the non{VP suPPlies.

The federal govemment would
implement the land fallowing option
by contracting with Srowers or water
plrrveyors to purchase a quantity of
water currently used for irrigation. In
exchange the seller would agree to
reduce crop consumPtive use bY *
equal amount.

There are several important factors
that should be considered.

* How frequentlY the water is
needed

* Environmentalconsiderations

* Socialconsiderations

* Institutional issues

The implementation of fallowing
options would depend on the
frequency of need. Needs may occur
,rnder specific circumstances, such as
a drought, or they maY be constant
from year-to-year. Therefore, to
satisfy potential varYing needs,
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fallowing could either be temporary
or permanent. Temporary fallowing
would idle land only when needed
and would most likely use short-term
lease or dry-year optiors contracts.

Permanent land fallowing would be
necessary to provide a more
consistent supply of water regardless
of the water year type.

Either way, the seller could generate
that water through increased

rotational fallowing, long-term
fallowing of certain parcels, or
changing the mix of crops grown.

Rotational land fallowing spreads the
occurrence of fallowing around a
landowner's property or around an
entire district or region. For example,
a landowner may choose to increase
fallowed acreage slightly above the
level fallowed under current
operations (acreage set-aside
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Modified cropping is a third way of
generating water to sell under the land

tallowing option

prograrns/ crop rotations, or land/soil
management). Annual or biennial
rotation of fallowed acreage
throughout a particular set of fields
allows a landowner's entire operation
to remain in production but at
slightly decreased rates. A further
expansio.n of this example would be
the rotation of fallowed lands among
several landowners within a given
area, not allowing the same
landowners to participate every year
(such an activity may need to be
administered by a water district or
other local agency). Rotational
fallowing tends to maintain the
current number of producing
landowners within a partictrlat areal
while slightly reducing production.

Willing sellers can also choose to
fallow certain parcels on a long-term
basis. Long-term fallowing does not
necessarily prohibit dry land farming
or the establishment of permanent
wildlife habitat. Rather, irrigation
water is withheld from these lands.
Long-term fallowing may result in an
actual reduction in the number of
actively producing landowners, as
well as a reduction in levels of
re gional agricultural activity.

Modified cropping is a third way of
generating water to sell r:nder the
land fallowing option. A crop with
high consumptive use (such as
irrigated pasture) is replaced with a

crop using less water
(such as grain or
safflower). The
reduced consumptive
use is available for sale

fallowing of irrigated agriculture in
the Central Valley. As indicated in
the table, four levels of land fallowing
were analyzed. Each level represents
an increment of 5 percent of a region's
non-CVP surface water supply (non-

CVP includes water associated with
SWP,local, and CVP settlement/
exchange supplies) used in croP
production. The incremental values
shown reflect onlY the consumPtive
use portion of these available surface
supplies.

Level4land fallowing was used as a
maximum for purPoses of analYsis,
and is consistent with the general
guidelines set bY Congress in
Section 3a05(e) of the CVPIA, Yet it
still allows for substantial water
purchases. Values shown represent
yield and cost estimates at the
location of the fallowing (source)-
Conveyance losses and various costs
of transporting water are not shown
in thesevalues but are included in the
overall comparison of oPtions.
Transport costs are discussed in
Section IV. Quantities of water that
would be available through fallowing
were estimated incrementally in four
levels. Use of the four increments
shows how the value of the water
remaining in a region increases as
available supplies diminish- The
increments are treated as individual
optioru and comPared with other
yield-increase options in the develop-
ment of the Yield Increase Plan.
Actual fallowing could occur in
various quantities and not necessarily
in these increments'

Costs shown in the table are estimates
of the value of water where land
fallowing would occur and reflect
anticipated, near-term market
conditions. The estimates consider
commodity demands, irrigation

to the CVP. Modified
cropping is limited by agronomic and
market conditions.

Table III-1lists the cost and yield
estimates associated with land
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Annual " Cost b

Yield at Source

47 55-85
47 6s-95
47 7s-' l10
47 85-12s

45 55-80
45 70-105
45 85-130
45 't00-150

27 135'205
27 145-215
27 155-235
27 170-255
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Ihe cost of water increases as surtace
water supplies decrease within a
region-a higher value reflecting

di mi ni shed av ailabi lity

improvements, and constraints
involving land and water availability,
crop rotations, and other legal,
physical, and economic limitations.

The range of values reflects the
variation in the value of irrigation
water to different crops in different
areas, as'well as the difference in
sellers' willingness to sell. Individual
situations may fall outside the range
of costs shown. [r addition, future
levels of competition for water may
further affect cost. Effects of competi-
tion are discussed in Section [V.

Values were developed using the
Central Valley Production Model
(CVPM), which estimates the
marginal value of water used in
agricultural crop production. The
costs depict the annual value of water
associated with agricultural
production and are not specific to
how land fallowing is implemented
(rotational, long-term, or crop
changes). Actual prices would be
negotiated on an individual basis and
mightvary from those shown due to
variations in willingness to sell water
and in specific terms of fallowing
contracts.

As a test of whether CVPM estimates
are reasonably consistent with recent
water market experience, the state's
L991 drought water bank was

simulated with the
model. At the state's
offer price of $125 per
af, the model estimated
that land fallowing
would generate about
320,000 af in sales to the

and somewhat conservative estimate
of water sales at a given Price-

As Table III-1shows, annual Yield
estimates associated with land
fallowing depend on the location
within the Central ValleY and the
non{VP surface water supPlies
available to that regron. [r addition,
the cost of water increases as surface
water supplies decrease within a
region-a higher value reflecting
diminished availability and the fact
that remaining surface water is used
for the remaining higher value croPs
and purposes. No values are shown
for Region 9 because its surface water
supply is entirely CVP.

Results of the CVPM indicate the
lowest cost water was from land
growing lower-value croPs. Lower-
value crops, however, are essential in
the management practices of many
agricultural producers and should
not be the entire focus of land
fallowing. For example, lower-value
crops tend to be used as rotational
crops to help revitalize soils or are
planted as part of minimum
production requirements specifi ed
trnder commodity contracts. In
addition, some crops with low
revenue per acre are also low-water-
use crops, and a relative increase in
these crops may occur as surface
water supplies decline in a region-
Value refers to the value per unit of
water and not necessarily per unit of
land.

In some instances, there maY be
additional reasons for fallowing
particular lands, as is the case of
lands affected by drainage problems.
Drainage-affected land is charac-
terized by shallow groundwater (less
than 10 feet below surface), Poor
vertical movement of water through

Bank. Actual sales from land
fallowing were about 420,0A0 af-
Under these simulated conditions
CVPM appears to give a consistent
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the soil, and salt accumulation in the
soil. In many instances, poor-quality
drainage water contributes to the
water quality problems of existing
sloughs and surface discharge areas
(evaporation ponds) and is the foctrs
of other agency programs. For
example, the federal govemment
currently has a program in place and
funded under the CVPIA to assess the
purchase and retirement of drainage-
affected lands within the CVP service
area for water conservation and water
quality purposes (Section 3408(h)).
Land fallowing for yield-increase
purposes could focus on similar lands
outside the CVP service area.

Environmental
Considerations

Both negative and positive
environmental impacts could result
from land fallowing activities.

Potential positive impacts resulting
from land fallowing could include
increased wildlife habitat, if
permanently fallowed lands were
appropriately restored or managed as
habitat (this may also require small
amounts of water allocation), and
increased irutream flows favorable to
fish habitat. The latter may occur as
the result of upstream diverters
allowing their water to remain in
streams and rivers for downstream
diversion. Long-term management of
fallowed lands may require
additional federal action and funding.

Other potential positive impacts
include water quality improvements,
establishment of wildlife corridors
corurecting disjointed existing habitat
areas, establishment of rare or
declining types of habitat on fallowed
lands, and the ability to establish
setback levees to allow meanders on

rivers for enhanced riparian and
riverine habitat. A kev item to note is
that, under current
Endangered Species
Act interpretation, land
that is fallowed (no
croPs are growrt,
including dry land

Potential positive impacts resulting
from land fallowing could include

increased wildlite habikt

crops) for a period longer than 3 years
may be considered as habitat.
Permitting may be required to return
such land to production.

Potential negative impacts resulting
from land fallowing could include the
loss of valuable habitat associated
with irrigated agriculture. For
example, in the Sacramento Valley,
conveyance facilities used to deliver
water to rice fields and associated
wetlands provide habitat to several
special-status species. In addition,
during fall and winter months, rice
fields are often managed to provide
habitat for migratory and resident
waterfowl, shorebirds, and other
wildlife. Management of fallowed
lands, especially when fallowing is
temporary, may include leaving soils
relatively barren or only with the
residue from the last crop. Such
management methods may have a
less positive impact on habitat than
would permanently fallowed lands.
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The potential social impacts of land
tallowing exced those of any other
option because of the possibilig of
negative etfects on local economies.

Many businesses and governments in
rural areas depend an the expenditures

of local growers and farrwrelated
Dusinesses

If vegetative cover is not adequately
maintained soil erosion and potential
overpopulation by undesirable plant
species such as non-native plant
species or species that host insects
and/or disease or that may invade
neighboring fields can occur. In
addition, concern has been expressed
that fallowed land could be sold for
urban development or for industrial
purposes, further reducing local
wildlife habitat.

Environmental effects relating to
retirement of drainage-affected lands
may include the reduction in the
quantity of drain water produced,
thereby reducing contaminant

loading to receiving
waters. However,
contaminants could
migrate upward,
affecting the quality of
the soil and limiting its
use as habitat, or
concentrations of
contaminants may
increase in remaining

the overall negative impact of fallow-
ing land but does not necessarilY
rei,rlt in the same distribution of
regional income.

Agricultural labor losses are not
recovered if the grower sPends the
receipts from water sales out of the
local region or on non-farm related
purchases. This potential patGrn of
spending has resulted in conflicts
among local interest as reported by
RAND's study of California's 199'l'
drought water bank. This studY
found no economic impact in counties
selling water, but concluded that
water sales caused "divisiveness in
the local communitY."

Economic impacts of land fallowing
have been estimated using IMPLAN,
a regional economic imPact model.
These impacts are sununarized on

Table III-2. The net local imPact
(income lost at the source location
due to land fallowing offset bY
income gained from the sale of water
at the source location) resulting from
the Level2 transfer of non{VP
surface water supply is estimated to
cause a statewide total loss of $57
million in personal income and2'664
jobs at locations from which the water
is being transferred. Level2 non{VP
surfacewater supply in the Central
Valley under drought conditions
would be associated with fallowing of
approximately 1.95,000 acres, with a

reduction of $57 million in personal
income.

Level 4 transfer of non-CVP surface
water supply will fallow
approximately 395,000 acres and
cause a $93 million reduction in
personal income and a loss of 3,445

fobs. The job loss estimate includes a
24,6821oss because of reduced
agricultural production and a 21,237

drain water because of lesser amounts
of water available to dilute the
loading. As with other potential
impacts, determination would need
to be on a site-specific basis.

Social Considerations

The potential social impacts of land
fallowing excebd those of any other
option because of the possibility of
negative effects on local economies.
Manybusinesses and governments in
rural areas depend on the
expenditures of local growers and
farm-related businesses. Land
fallowing eliminates this local
expenditure. On the other hand, part
of the revenue from the sale of water
may be re-spent in the local
community. This spending reduces
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